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1. Differentiable manifold $M^{m}$ $-$ (l)Locally compact
Hausdorf space. $m$ . (2) C\infty structure. $v_{a\in M^{r\iota\iota}}$ . $U(a$} $a$
$v_{p}$ $U$ ( $U(a)$ 2 $m$
( $u_{1}(p)a\ldots$ . $u_{m}^{a}(p)$ }
( ) $w_{P}$ $U(a)$ $U$ (b) $Ut^{a)},$ $U(b)$
$u_{i}(p\mapsto F_{i}b(u^{a_{1}}(P^{)}\cdot$ $*u_{m}^{a}(P\})$ $i=1$ , $\cdot$ .. , $m$ .
$F_{i}$
$c_{f}^{\infty}$ unction
2. $C^{\infty}$ $f-(1)f$ $M^{m}$ $M^{n}$ (2) $\forall_{a}\in M^{m}$ $f$ $a$
$U(a)\supset U\ni p$ $U$ $f(U)C\nabla(f(a))$ $V$ $(f(a))$ $M^{n}$ $f$ (a)
, $f(p)$
$(tr_{1}(f\wp))$ . $\cdots$ . $v_{n}(f(p)))$
, $vi(f(p))$ $p=a$ $C_{Q}^{\infty}$
$-6arrow$
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3. Tangent spaCe $T_{a}^{m}$ , $a\in M^{m}$ (1) $p=p(t)$ , $(\alpha<t<\beta)$ $\#fM^{m}$ $-|_{i}$
$j^{f}\overline{7}7$ $p(0)=a$ , $[\alpha 1\beta]arrow M^{m}$ $E\mathscr{C}$ $c^{\infty}s\mathscr{C}$ $\circ$ $p(t)$ $c^{\infty_{mnfion}}$
starting at $a$ $\mathfrak{B}0\wedge^{\vee}$ 4 $iX$ $m_{a}$ $\circ$ (2)2 motinn ft $\ovalbox{\tt\small REJECT} p(t)\sim q(t)$ V&
$p(0)=q(0)=a$
$\frac{d}{d\iota}u_{i}^{a}$ $(p(\iota))$ $|$ $t= 0=\frac{d}{dt}$ $ua_{i}$ $(q(t))$ $|$
$t=o$
$i=1$ . $\cdots$ $m$
$\ovalbox{\tt\small REJECT}\Re$
$\circ$ $J\sim $2*$ $\mathscr{U}\prime J\backslash \ovalbox{\tt\small REJECT}$ ua $V\backslash$ $-g$ $\ovalbox{\tt\small REJECT}\#$ $6\circ$ (3) $m_{a\backslash }$ ft ($i\geqq$ ee $ff_{\backslash }\sim- C_{\circ}\Supset|$ O
$T_{\sigma}^{m}\equiv m_{a}/\sim_{0}$ $\tau_{a}^{m}$ $a$ $\iota_{arrow}^{-2S(\neq}$ $3f^{m}$ $t$ ang en $t$ $s$ pac $e\circ$ $f\iota$ $m7_{j}R\overline{\pi}$ 1$1/9tP\Rightarrow\in^{I}\exists$
$\circ(4)P(t)t_{-}^{-}$ tEi tS $motion4iK$ Xb $\tau_{a}^{m}$ ,\ddagger .i $\{P(t)\}$ te .
4. Tangent space $\ovalbox{\tt\small REJECT} \mathscr{E}_{\circ}$ (1) $pi(t)$






$u^{a_{i}}$ $(p(t))$ $|$ $t=opi^{(t)}$
$i>$ . $\{pi(t)\}\equiv e$ $i(a)$ , $i_{=}1$ , $\cdot$ $m$ $g\Gamma\iota_{arrow}^{-}$ $\tau_{\sigma}^{m}t_{-}^{-}\ovalbox{\tt\small REJECT} \mathscr{E}$ $\ovalbox{\tt\small REJECT} A$ $\llcornerarrow$ $\emptyset$ }
.
$\{p(t\}\}=i-1\sum_{-}^{m}$ $\frac{d}{dt}$ $ua_{i}(p(t))$ $|_{t}=oei^{(a)}$
(2) $M_{\hslash\}}^{m}$ $M^{n}\sim$ $C_{E\mathscr{C}s}^{\infty}1S$ $a$ $=b$ . $t_{-}^{-}$ $|JT_{a}^{rn}ib>$ $T_{b}^{n}\sim$ $E\mathscr{C}\hat{\text{\^{o}}}S$ :
$\partial S\{p(t)\}=\{Sp(\iota)\}$
$b$
$\not\in\ovalbox{\tt\small REJECT}$ $\circ(3)M^{n}$ $b$ $N\mathfrak{F}\ovalbox{\tt\small REJECT}$ Si $vj$ , $\tau_{b}^{n}$ $g;g$ $ej^{(b)}$ $;=1$ , , $n$ .
$\ovalbox{\tt\small REJECT}$ o
$arrow 7-$
$\{p(t)\}\equiv x=\Sigma xiei(a)$ .




$vj(Sp)=F_{j}$ $(u^{a_{1}}(p)$ . $\cdot$ .. , $u_{m}^{a}(p))$ . $j=1$ , $\cdot$ .. . $n$
$p_{1}$ $;\Xi$ rr $\partial S\hslash^{i}\grave{c}K$ ilSI $\exists\not\equiv\not\in\ovalbox{\tt\small REJECT}$ :
$y_{j}=$ $\Sigma\partial F_{j}/\partial u^{a_{i}}|$ $xi$
$p=a$
(4) $k\iota_{-}^{-M^{m}p>R}i$ eman nia $n$ ma ni fold ( $T_{a}^{m}$ $\hslash$ es Zli Fdi) -r $F f(e\bigwedge_{l}^{(a\rangle}1$
$eI^{(a))}\equiv$ $gij$
$c^{\infty_{\Phi \mathscr{Z}}}$ $*)^{t}--7$ $p\exists\dagger\ovalbox{\tt\small REJECT}$ 4 $\circ$
\S 2. $\not\in$ $\Leftrightarrow$
1. Random vector fi eld $x(P,$ $\omega$} $-\downarrow$ $g\ovalbox{\tt\small REJECT}$ $x$ $(P)$ , $P\in M^{n}$
$r_{J^{i}}r$ a nd om el em e nt $\omega(--RE$ 6 e $x$ $(P, \omega)$ ee $\ovalbox{\tt\small REJECT}_{R}^{\sigma tr}\ovalbox{\tt\small REJECT}(\Omega =B. P)$
Riemannian manif old $M^{rt}$ it $M^{n}\cross\Omega\downarrow(--\not\in\Leftrightarrow$ 81ri,, $Tn$ valued random
variable.
2. $T$ emp or a 1 $h$ omo $gen_{-}$eity ( $\exists\S\not\in\Leftrightarrow$ tlii) $-x$ $(P, \omega)$ $\partial S_{X}$ $(S^{-1}P$ .
$\omega)i^{i}$ ra ee \yen \ddagger ae $B^{1}J\iota^{\vee}arrow\alpha\supset-$ $\circ$
3 $\eta\doteqdot B|J$ $\ovalbox{\tt\small REJECT}$ A $(ffi\not\in\Leftrightarrow)o(1)M^{n}=R^{n}$ $(n|\mathcal{R}\overline{\pi}^{\text{ }-}$ $)^{I}$ ‘ $g$ Pdi) $\circ s_{Ff^{h}}$ $(h_{1}$
, $h_{n}$ ) shift $T$ ${}_{h}P=(u_{1}$ . . $u_{n})$ ts
$(T_{h}P)i\equiv ui(T_{h}P)\Leftarrow ui$ $(P)+hi$ . $i=1$ , $\cdot$ .. . $n$ .
$x$ ( $P,$ $\omega^{\backslash }$}
$x$ (P. $\omega$ )$’=$ $\sum_{i}xi$ (P. $\omega$ ) $ei(P)$
$tf$
$-8-$
$\partial T_{h^{X}}$ ( $T_{h}^{-1}$ P. $\omega$ )
$= \partial T_{h}\sum_{i}xi^{((u_{1}-h_{1}}$ , $u_{n}-h_{n}$ ) , $\omega$ ) $ei$ $(T_{h}^{-1}P)$
$= \sum_{i}xi$
[ $(u_{1}arrow h_{1} ... . u_{n}-h_{n})$ , $\omega$ ) $\partial T_{h}eih(T^{-1}P)$
$= \sum_{i}xi$ $(Th-1_{P} \omega)$ $ei$
$(P)$
if $g\Leftrightarrow\not\in$ $xi$ $(\tau_{h}^{-1p} , \omega)$ $\alpha i$ (P. $\omega$ ) $i$ fil $\not\in\Phi\not\in\xi\ddagger i|\rfloor_{tarrow 1}^{-\prime}i\mathbb{E}\supset\vee$ $\ovalbox{\tt\small REJECT}\Re$ $\circ(2)$
$M^{n}=R^{n}$ . $S$ $\ovalbox{\tt\small REJECT}$ fi5 $tj$ D ae $s_{g}$ $\ovalbox{\tt\small REJECT}_{D}^{A}\cdot$ $Q=S_{g}(P)$ }f $\ovalbox{\tt\small REJECT}$ x\dagger fipJ $\{gij\}_{iarrow}\vee$
$ui(Q)=\Sigma g_{i}jj^{u}j(P)$
$\ovalbox{\tt\small REJECT} t$ } $\circ$
$\partial S_{g}x$ ( $S_{g}^{-1}$P. $\omega$ ) $= \partial S_{g}\sum_{i}xi$ (Q. $\omega$ ) $ei(Q)$
$= \sum_{i}xi(s_{g}^{-\iota_{P}}, \omega)\Sigma gij^{e}j(P)$
$j$
$\acute{\{}\not\subset$ $\not\in F$ tlk $Ff$ . $\sum_{i}xi(Q, \omega)5_{i}j$ $x_{j}$ (P. $\omega$ ) $i^{i}$ ft $\not\in E$ RU $t\backslash \supset-$ $\ovalbox{\tt\small REJECT}_{arrow}^{-}$ $\circ$
4. $\ovalbox{\tt\small REJECT} j\cong E\not\in|i$ $M^{n}=R\Pi$ . $C_{u}$ $R^{n}arrow T_{u}$
$C_{u}$ $a=\{u+at\},$ $a\in R^{7\iota}$
$-$
, $6\circ$ g( $\tau$ $trT11$ slation, $\sigma$ rotat ion ,
$\partial\tau$ ; $T_{u}$ $arrow$ $\tau_{\tau u}$ .
$\partial\sigma$ ; $T_{u}$ $arrow T_{\sigma u}$
Sb $\langle$ $\circ g=$
$R_{x}(u$ . $v$ $a,$ $b$ } $\cong E$ $[(C_{u}^{-1}x(u \omega 1 . a) (Carrow]vx(v, \omega)$ $\vdash b$ }]
$arrow 9-$
$R_{x}$ ( $u$ . $v$ . $a$ , b) $=$ $R_{x}$ ( $u-v$ , $a$ , b)
. $x$ . $R_{x}$
$-10arrow$
